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Ring Gear Method Two Gear Method
Both Methods
𝑟𝑟
𝑅𝑅
= 𝑎𝑎−1
𝑎𝑎
, 𝑎𝑎 ∈ ℕ 𝐵𝐵
𝐴𝐴
= 1
𝑎𝑎 − 1 , 𝑎𝑎 ∈ ℕ
𝐴𝐴𝑚𝑚𝑎𝑎𝑚𝑚 = 𝑅𝑅2 + 3𝑒𝑒2 𝜋𝜋3 − 3𝑅𝑅24 + 3 32 𝑒𝑒𝑅𝑅
𝐴𝐴𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑅𝑅2 + 3𝑒𝑒2 𝜋𝜋3 − 3𝑅𝑅24 − 3 32 𝑒𝑒𝑅𝑅
𝑉𝑉𝑠𝑠 = 3 3𝑅𝑅1𝐵𝐵𝑒𝑒
𝑅𝑅1 = (𝑅𝑅 + 𝑎𝑎)
The trochoidal shape of the 
chamber can be constructed 
through multiple methods. 
By analyzing the 
construction methods, one 
can better understand the 
properties of the rotary 
engine. The displacement 
volume ,𝑉𝑉𝑠𝑠, can be 
determined by calculating 
the maximum and minimum 
combustion areas, 
𝐴𝐴𝑚𝑚𝑎𝑎𝑚𝑚,𝐴𝐴𝑚𝑚𝑚𝑚𝑚𝑚
Both methods construct the 
same trochoid  with parametric 
equation:
�
𝑥𝑥 = Rcos𝛼𝛼 − 𝑒𝑒 cos3𝛼𝛼
𝑦𝑦 = 𝑅𝑅 sin𝛼𝛼 − 𝑒𝑒 sin 3𝛼𝛼
given that:
𝐴𝐴 = 𝑟𝑟 1 + 𝑒𝑒
𝑅𝑅
𝐵𝐵 = 1 − 𝑟𝑟
𝑅𝑅
1 + 𝑒𝑒
𝑅𝑅
𝐶𝐶 = 𝑅𝑅 − 𝑟𝑟
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Semi-major axis:
2𝑅𝑅 − 𝑟𝑟 + 𝑒𝑒 = 𝐴𝐴 + 𝐵𝐵 + 𝐶𝐶 Semi-minor axis:𝑟𝑟 + 𝑒𝑒 = 𝐴𝐴 + 𝐵𝐵 − 𝐶𝐶
